Background and Aims: Rotaviruses are one of the main causative agents of acute viral gastroenteritis in both young human and animals. Several methods have been used for diagnosis of rotavirus infection. Most of these methods are not easily available in Iran. Methods: In our study attempt was made to develop a method which could replace the commercially imported Kit. Rota virus was purified and nonspecific antibody was prepared. The gamma globulin fraction was purified and conjugated to horse radish peroxidase. Plates were coated with anti-rotavirus gamma globulin and were used for the ELISA method. Results: This method was used for the detection of Rotavirus in clinical specimen. Electron microscopy method was used on the same specimen for observation of Rotavirus particles. Conclusion: It was found that the developed ELISA Kit had a relatively high sensitivity and specificity as compared with Electron Microscopy.
Introduction
otaviruses are Known to be the causative agents of viral gastroenteritis in children and young animals (1, 2). They can also cause infection in adults with severe illness (3) . The virus belongs to the family of Reoviridae consisting of segmented double stranded RNA genome and a double layer capsid shell. The outer capsid layer is composed of type specific neutralizing proteins (VP7 and VP4) and the inner capsid protein is composed of VP6 which is group specific antigen (2-4). These proteins are important for serological typing of rota viruses (4) . Laboratory diagnosis of rotavirus infection plays an important role in treatment of the disease and for the control of its outbreak (5) (6) . Several methods are being used for the diagnosis of rotavirus gastroenteritis (6) (7) . Electron microscopy is a reliable method considered as gold standard for detection of rotavirus in clinical specimen. This method can not be applied in many diagnostic laboratories because it requires special equipments and personnel (11) . Therefore; it was decided to develop a domestic reliable ELISA Kit that could be used in diagnostic centers in Iran.
Methods

Cell culture and virus growth
Monolayers of monkey kidney cells (BSC-l) were grown using DMEM containing 8% fetal calf serum (FCS) at 37 0 C in presence of 5% CO 2 . Monolayer was infected with SA-ll strain of rotavirus at multiplicity of 5 TCID in presence of 3 ug/ml trypsin. After 48 hr, infected cells were harvested and stored at -20 0 C as seed virus. 
Virus purification
Monolayer of cells grown in large flasks (800 ml) was infected with rotavirus. After 48 hr when cytopathic effect was complete infected cell cultures were harvested and centrifuged at 4000 rpm for 15 min. The supernatant was saved and pooled. The virus was concentrated on 40% sucrose cushion by centrifugation at 27000 rpm at 4°C for 2.5 hr using SW25 rotor. Virus pellet was resuspended in 0.5 ml of PBS and overlaid on continuous CsCl gradient with density of 1.4 to 1.2 gm/ml. The gradient was centrifuged in a Kontron ultracentrifuge at 30000 rpm for 4 hr using TST 55.5 rotor. The virus bonds were collected from the top of the ultracentrifuge tube by a narrow Teflon tube connected to a 1 ml syringe. The purified virus was dialyzed overnight against PBS and kept at -20°C.
Electron Microscopy
For electron microscopy, purified virus were dialyzed briefly against distilled water and stained with phosphotungstic acid (ptA). Stool samples were resuspended in distilled water and centrifuged briefly and the supernatant was negatively stained with 2% PTA and examined in a Zeiss electron microscope.
Preparation of Antisera
Animals selected for preparation of rotavirus antiserum were 2 month old female white rabbits and guinea pigs. These animals were selected to compare the immune response for obtaining the highest titer of antibody. Animals were injected with either 0.5 ml (for rabbits) or 0.2 ml (for guinea pig) of mixture of equal volume of pure rotavirus containing 600flg protein/ml and complete Freund's Adjuvant. Animals were inj ected 3 times at weekly intervals and a final booster was inj ected 20 days later. Animals were bled 10 days after the final injection. The titer of antisera was determined by neutralization test (8) . To obtain preimmunized sera, blood was obtained from each animal before immunization.
Purification of Gamma Globulin
Gamma globulin fraction of antisera was purified by ammonium sulfate precipitation at 45% saturation. The precipitate was dialyzed against phosphate buffer (PH 7.5) for 30 hrs and further purified by passing through an ion exchange column of Diethyl Amino Ethyl Cellulose (9).
The column was eluted with phosphate buffer (0.02 flM, PH 6.5). The gamma globulin fractions were pooled and the protein concentration was determined by measuring the Optical Density at wavelength of 280 nm.
Preparation of the Conjugate
Purified anti-rotavirus gama globulin was conjugated to horseradish peroxidase (HRP) using Metaperiodate according to the standard method (10) (11) (12) . Briefly, 2 mg HRP was dissolved in 0.5 ml of distilled water and 100 micro liter of 0.1 M sodium metaperiodate was added and stirred at room temperature for 20 min. The solution was dialyzed against acetate buffer and the pH was adjusted to 9.At this time 4 mg in 0.5 ml of gamma globulin was added and stirred for 2hr then dialyzed against 0.1 fl borate buffer pH 7 for 24 hr. ELISA TEST Direct sandwich ELISA test for detection of rotavirus antigen was performed mainly according to the methods of Breads (13) and Growther (14) . Briefly, to each well of 94 wells plastic dish was added 0. 
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Results
Preparation of Purified Virus
In order to obtain nonspecific antibody against rotavirus, purified rotavirus was required for immunization of animals. For this purpose large volume of infected cell supernatant was needed. The virus was concentrated to a small volume by centrifugation on sucrose cushion. The virus was further purified by CsCl density gradient centrifugation. Two bands were obtained in the gradient ( fig. 1) . The upper bond with a lighter density was complete double shell virus particles with smooth surface whereas the lower bond was composed of single shell defective particles with rough surface. Figure 2 shows the electron micrographs of both types of virus particles which appear as pure without any detectable cell derbies.
Production of Hyperimmune anti sera
Both rabbits and guinea pigs were used for immunization to compare and obtain the highest titer of antibody. It was found that both animals produced high titer of antibody and there was no significant difference between the two preparations ( The gamma globulin fraction of antisera was purified and the OD of the fractions was measured from both rabbit and guinea pig antisera. Almost similar protein concentration was obtained from both rabbit and guinea pig antisera (table 2) .
Discussion
Diseases caused by rotaviruses can be in various forms such as epidemics, endemics or sporadic. However, these diseases can cause high mortality and morbidity among children all over the world. Several methods have been used for the diagnosis of rotavirus gastroenteritis (6-15-16) . Electron Microscopy is the gold standard for detection of rotavirus in clinical specimen. This technique requires expensive equipments and skilled individuals which are not available in many laboratories. Isolation of virus from specimen using cell culture is not common and human rotavirus does not grow easily in cell culture when freshly inoculated. Commercial ELISA kit has been used in many countries and has been applied by some investigators in Iran for the diagnosis of rotavirus infection (16, 17) . strain of rotavirus because it has group specific antigen with human rotavirus and antibody against it can be used for diagnosis of human rotavirus gastroenteritis. The most important factor for specificity of the ELISA test was to use purified virus for antibody production. The virus was purified and its purity was confirmed by electron microscopy. In order to choose an animal for a better immune response for preparation of hyper immune antiserum we used both rabbits and guinea pigs. There was no significant difference in titer of antibody as was measured by neutralization test. We used electron microscopy technique along with the developed ELISA kit on clinical specimen. It was found that sensitivity and specificity of the kit was satisfactory and was comparable to those developed by other investigators (16) .
From the results obtained it appears that the developed ELISA kit is inexpensive and is relatively easy to use. It is tempting to speculate that the domestic kit will replace the commercially marketed regents and could be used in diagnostic centers.
